I n tropical and subtropical Asia Pacific countries, dengue is responsible for considerable public health burden.
1,2
The mosquito-borne infection can cause severe illness and death and is considered a national priority emerging infectious disease among dengue-endemic countries in the World Health Organization (WHO) Western Pacific Region.
Dengue data reported through national surveillance systems have indicated that adolescent and young adult males are found to be consistently at high risk of dengue.
3-5 These patterns become apparent when the data are stratified by both age and gender. Studies from the Western Pacific Region have reported that gender differentials in the reported dengue surveillance data may be due to: (1) infected Aedes aegypti mosquitoes are active); (2) biological differences between the sexes (e.g. male-female differences in disease severity once infected); 6,7 and (3) differential health care access/ seeking behaviour between men and women
6,8
(e.g. working age males may have better access to health care than their female counterparts or working age females may seek health care less often than their male counterparts).
Males would be the high risk group if the observed male excess in dengue cases was due to differential exposure or to sex differentials in the biological response to infection. However, since the reported case numbers were based on patients captured from health care sites, they may not reflect the true gender distribution of disease risk in the population.
3,9,10 Health care utilization, if differential by gender, would bias the gender distribution in the surveillance data.
Prasith et al Gender distribution in dengue surveillance data groups that had 20% or more patients for one gender relative to the other (with at least 10 patients per age and sex category) for each condition. Statistical analyses were done using Stata 11.0 and Microsoft Excel. (Figure 1 ). 11 We describe both quantitative and qualitative assessments from the dengue surveillance system and from information on health care access and health care-seeking behaviour.
Informal

METHODS
Periurban Savannakhet Province was selected as the province for this assessment for the following reasons: Inpatient and outpatient data from 2010 and 2011 for the top 10 most admitted conditions were collected from Savannakhet Provincial Hospital and stratified by age and sex to assess the gender distribution of health care access. The hospital is a major health care facility for the province, serving all 15 districts and capturing the majority of the reportable diseases and conditions for surveillance purposes. Crude gender comparisons among age groups were made by indicating those age For 2010 and 2011, the majority of both inpatient and outpatient visits to the provincial hospital were an estimated national annual notification rate of four dengue cases per 1000 persons. This was a significant increase relative to the previous year (7810 cases; chi-squared test, P < 0.01) and the previous two years (2008: 4328 cases; 2007: 5896 cases). Age and sex data were available for 21 119 of 22 912 cases (92%). Except for those aged less than five years, males were found to have significantly higher notification rates of dengue than their female counterparts, and the risk difference was greatest among those 16-40 years of age ( Table 1) .
Savannakhet Province reported a similarly high annual dengue notification rate of three cases per 1000 persons in 2010 with 2523 reported cases. Tables 2 and 3 ). Among outpatients, there was an excess of males among those 14 years or younger and an excess of females among those 15-49 years of age ( Table 2 ). In 2010, 63% of the 6517 patients younger than 15 years were male, relative to 47% of the 6289 patients in the 15-49 year age group (P < 0.01, Gender distribution in dengue surveillance data Prasith et al proportion of males among outpatients (47% in 2010 and 42% in 2011) as against the inpatients (57% in 2010 and 54% in 2011) was significantly different (P < 0.01 for both years).
Interviews among health care workers indicated that clinicians see more female than male outpatients, age ( Table 3) . In 2010, 56% of 2517 patients less than 15 years old were male, compared to 57% of 1654 patients in the 15-49 year age group (P = 0.53, chi-squared test); in 2011, 59% of 1203 patients less than 15 years old were male, relative to 54% of 807 patients in the 15-49 year age group (P = 0.03, chi-squared test). Of those 15-49 years of age, the Prasith et al Gender distribution in dengue surveillance data This study found that the excess of adolescent and young adult male dengue cases in the surveillance data appears to be associated with a truly higher risk of disease. This male excess was observed despite the backdrop of higher health care-seeking behaviour among their female counterparts. There were more females aged 15-49 years seen as outpatients at the provincial hospital for the top 10 diseases/conditions. This may be due to a truly higher risk of illness among women; however, the opposite pattern was observed among inpatients: a larger number of females aged 15-49 years were admitted for only two of the 10 diseases/conditions in 2010 and for four in 2011.
Qualitative information supported these findings. Key informant interviews indicated that women of childbearing age are highly health conscious and readily seek health care up to around 35 years of age, as they reportedly want to be healthy during their childbearing years to give birth to healthy children. It was also noted that young adult males prefer self treatment. A recent study found that men of the Lao People's Democratic Republic are significantly more likely to smoke than women, but the proportion of men who sought treatment for respiratory illness was the same between the genders. Men were more likely to answer that they did not think they were sick enough when asked about reasons for not seeking treatment.
13
Such gender-specific health care-seeking behaviours may explain the excess of females among outpatients but not for more severe inpatients. The presence of a Lao Women's Union leader who championed maternal health and various posters and banners promoting maternal health care and clinic visits for young women were indicative of the current status of health care provision and accessibility in the area. Women's health and family planning campaigns, funded by development agencies, have been actively reaching out to Lao women in recent years.
14
An excess of male patients for most diseases and conditions was observed among young children. Unlike adolescents and young adults, such excess of young male patients was observed for both outpatients and inpatients with no indication that boys were preferentially being brought to health care. Interviews indicated potential gender differentials in exposureassociated behaviours and activities. In addition, once particularly for milder conditions. Health care staff indicated that many young women of childbearing age were very health conscious and actively sought health care to ensure the best for their newborn. The Phin Tai Health Centre had large posters and banners promoting maternal health care and clinic visits for young women. Interviews conducted at the local Ban Na village with village health volunteers and the Lao Women's Union director found that there has been active promotion for maternal and child health, and women's health had been increasingly emphasized as a priority. It was noted that young adult males prefer pharmacies for self treatment rather than making hospital visits, and some men prefer to send their wives (rather than visiting a clinician themselves) to health care facilities to obtain professional advice and medicines. There was no indication that the excess of male paediatric patients was attributable to better education and thus better access to health care. At the local Ban Na Primary School, 168 of the 286 pupils were female (59%). While 141 of the 346 pupils were female (41%) at the Ban Na Secondary School, the school board members and teachers stated that sick adolescents, whether they are students or not, all go to the same health care facilities as there is no health clinic or special health care privileges through secondary school enrolment. Key informant interviews among local health care providers reported gender differences in exposure-associated behaviours and activities (e.g. playing outdoors, swimming in lakes and being more adventurous).
DISCUSSION
Similar to other dengue-endemic countries in the Western Pacific Region (e.g. Cambodia, the Philippines and Singapore), 3-5 adolescent and adult males had significantly higher dengue notification rates than their female counterparts in the Lao People's Democratic Republic overall and in Savannakhet Province. In the Western Pacific Region, gender is a concern given the historical gender norms and its possible association with health care access. 10 Such concerns raise questions regarding the sex distribution observed in the surveillance data that are not only a reflection of who is getting ill but also who is accessing health care. This investigation highlighted the importance of assessing the surveillance data within the context of health care utilization of the population under surveillance.
Gender distribution in dengue surveillance data Prasith et al Despite these limitations, the health care access data and the behavioural information show that it is unlikely that the excess of male dengue cases among adolescents and young adults can be explained through higher health care accessibility by young men in Savannakhet Province. It is unlikely that for dengue alone -and not for other diseases or conditionsyoung men would seek health care more than their female counterparts. If anything, when considering the underlying gender-specific health care-seeking behaviour, the number of dengue cases among young men may be underreported. While the specific reasons why this demographic group appears to be at higher risk (i.e. due to exposure and/or biological factors) cannot be determined by this study, the presumed higher risk of dengue for young men agrees with previous findings from other countries in the Region that differ from the Lao People's Democratic Republic in ethnicity, religion, culture and development stage, 3 such that the observed distributions may have a common risk factor associated with male sex and/or gender-specific behaviours. Adopting a more gender-sensitive approach and taking health care access information into consideration will assist public health practitioners in interpreting the reported surveillance data.
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becoming infected (and assuming all other things being equal), there may be biological differences between the sexes such that males may have a more severe outcome to disease relative to their female counterparts. There has been a growing recognition that biological differences between males and females based on genetic, immunological and hormonal factors may determine the susceptibility to disease and clinical outcomes,
9,15-18
including for dengue infection. 6,7 Females may mount a more vigorous immune response to infection than males.
19
Although a greater proportion of outpatients were women and a greater proportion of inpatients were men, there is a concern that women may have not been able to be treated as inpatients due to financial or other reasons. However, such gender bias in health care and treatment opportunities would be expected to result in higher female mortality in the community, which was not observed. Life expectancy for males increased from 50 to 59 years from 1995 to 2005, and the same period saw an increase from 52 to 63 years among females.
11 While age-stratified sex population data were not available for Savannakhet Province, 51% of the population were female.
There are several limitations in this study. There was no detailed case-based information available for this investigation. Data were obtained from existing, recorded aggregate summaries, and such information as severity of illness or time from onset to hospital visit was unavailable. Such data would have provided an indication of gender differentials in health care-seeking behaviour and the severity of the condition at the time of health care access. In addition, the number of dengue cases recorded in the provincial hospital was greater than that reported to the national surveillance system of the whole province, possibly because hospital records were based on unverified clinic records (and not strict case definitions). However, such discrepancy is unlikely to be differential by gender, and the sex and age distributions were similar between that reported by the hospital, province and the country. Also, as gender norms, health care-seeking behaviour and access can vary not only between countries but within countries (especially in the Lao People's Democratic Republic among different ethnic groups and urban versus rural subpopulations),
10,14,20
these findings should not be generalized.
